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Abstract 
:DOVK  FRQFHSWXDOL]HG IDPLO\ UHVLOLHQF\ DV VWUHQJWKRULHQWHG IDPLO\ SDUDGLJPV DQG SURSRVHG WKUHH RYHU
DUFKLQJ FRQVWUXFWV IDPLO\ EHOLHI V\VWHPV RUJDQL]DWLRQ SDWWHUQV DQG FRPPXQLFDWLRQ SURFHVVHV ZLWK QLQH VXE
FRQVWUXFWV $FFRUGLQJ WR WKH :DOVK  PRGHO 6L[EH\  GHYHORSHG VKRUWHQHG )DPLO\ 5HVLOLHQF\ 6FDOH
)5$6ZLWKWRWDOLWHPVLQFOXGLQJUHYHUVHLWHPVIRUPHGE\/LNHUWW\SH)5$6ZKLFKFRQVLVWVRIVL[IDFWRUV
KDVĮ WRWDOUHOLDELOLW\DQGKDVJRRGFRQFXUUHQWFULWHULRQYDOLGLW\ZLWKWKUHHZHOONQRZQVFDOHV7KHDLPRIWKLV
UHVHDUFKLVWRDGDSWWR)5$6LQWR7XUNLVKDQGWRH[DPLQHLWVSV\FKRPHWULFSURSHUWLHV7KHVWXG\ZDVFRQGXFWHGRQ
VWXGHQWVIURP6DNDU\D8QLYHUVLW\(GXFDWLRQDO'HSDUWPHQWV7KHSDUWLFLSDQWVZHUHIHPDOHDQG
PDOHWKHPHDQDJHRIWKHSDUWLFLSDQWVZDV\HDUV)LUVWO\WKHODQJXDJHHTXLYDOHQF\RIWKHVFDOHZDVIRXQG
HTXLYDOHQW7KHQWRWDOUHOLDELOLW\ZDVIRXQGĮLV$QGWRFRQILUPWKHRULJLQDOVFDOH?
VVWUXFWXUHLQ7XUNLVKFXOWXUH
WKH FRQILUPDWRU\ IDFWRU DQDO\VLV &)$ZDV H[HFXWHG DQG IRXQG WKDW WKHPRGHOZDVZHOO ILW DQG&KL6TXDUHYDOXH
[GHJUHH RI IUHHGRP   1  ZKLFK ZDV IRXQG WR EH VLJQLILFDQW IRU WKH DGDSWDWLRQ RI WKH PRGHO 7KH
JRRGQHVVRIILWLQGH[YDOXHVRIWKHPRGHOZHUH506($ &), ,), *), $*), 6505 
$FFRUGLQJ WR WKHVHYDOXHV LWFDQEHVDLG WKDW WKHVWUXFWXUDOPRGHORI)DPLO\5HVLOLHQF\ZDVZHOO ILW WR WKH7XUNLVK
FXOWXUH

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI7KH$VVRFLDWLRQRI
6FLHQFH(GXFDWLRQDQG7HFKQRORJ\
.H\ZRUGV)DPLO\5HVLOLHQF\9DOLGW\DQG5HOLDELOLW\
1. Introduction 
)DPLO\ WKHUDS\ UHVHDUFKHUV KDYH UHFHQWO\ H[DPLQHG QRUPDO IDPLO\ IXQFWLRQLQJ DQG IDPLO\ VWUHQJWKV
DQGFRPSHWHQFHVLQVWHDGRIIDPLO\SDWKRORJ\:DOVK%DVHGRQWKLVSUHPLVHIDPLO\UHVLOLHQF\WKDW
GHVFULEHV WKH KHDOWK\ IDPLO\ IXQFWLRQLQJ LQ DGYHUVH VLWXDWLRQV KDV JDLQHG LPSRUWDQFH LQ PHQWDO KHDOWK
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UHVHDUFK 6LQJ 	 <X  :DOVK  $OWKRXJK PDQ\ UHVHDUFKHUV +DZOH\ 	 'H+DQQ 
0F&XEELQ	0F&XEELQ3DWWHUVRQ:DOVKKDYHGHILQHGGLIIHUHQW IHDWXUHVRI IDPLO\
UHVLOLHQF\ DOO RI WKHP EDVHG WKHLU GHILQLWLRQ RQ V\VWHPDWLF HFRORJLFDO DQG GHYHORSPHQWDO YLHZV ,Q
FRQVLVWHQWZLWKV\VWHPDWLFYLHZWKHIDPLO\LVVHHQDVDV\VWHPQRWRQO\EDVHGRQG\DGLFUHODWLRQVEXWDOVR
EURDGHUVRFLDOUHODWLRQV$FFRUGLQJWRHFRORJLFDOYLHZIDPLO\RQHRIWKHV\VWHPKDVPXWXDOLQWHUDFWLRQV
ZLWKRWKHUV\VWHPVHJVFKRROMREVHWWLQJVSHHUVDQGKDVEHHQLPSDFWHGE\WKHPRQLWVFDSDELOLWLHVLQ
SUREOHPV VROYLQJ ULVNV HWF$V VDLG E\ GHYHORSPHQWDO YLHZV D IDPLO\ ZLWKLQ LWV OLIH F\FOH IDFHVPDQ\
GLIIHUHQWVWUHVVRUVDQGXVHVPDQ\GLIIHUHQWFRSLQJDQGDGDSWDWLRQVWUDWHJLHVRYHUH[WHQGHGWLPHV5XWWHU
:DVK

%DVHG RQ WKHVH SUHPLVHV0F&XEELQ DQG0F&XEELQ  RIIHUHG WKH5HVLOLHQF\0RGHO RI )DPLO\
$GMXVWPHQWDQG$GDSWDWLRQDQGGHILQHGIDPLO\UHVLOLHQF\DVWKHIDPLO\¶VFDSDELOLW\WRXVHWKHLUEHKDYLRUDO
DQGIXQFWLRQDOUHVRXUFHVGXULQJWKHFULVHV+LVUHVLOLHQF\PRGHOZDVPXFKPRUHEDVHGRQHFRORJLFDOYLHZ
FRQVLVWVRIDGMXVWPHQWVDQGDGDSWDWLRQSKDVHV,QDGMXVWPHQWSKDVHVDIDPLO\SDVVHVWKURXJKILYHDSSUDLVDO
SURFHVVIDPLO\VFKHPDIDPLO\FRKHUHQFHIDPLO\SDUDGLJPVVLWXDWLRQDODSSUDLVDOV6WUHVVRU
DSSUDLVDO ,QDGDSWDWLRQSKDVHV D IDPLO\XWLOL]HSUREOHPVROYLQJVWUDWHJLHVDQGFRSLQJPHFKDQLVPV ,Q
FRQVLVWHQWZLWKKLVPRGHO0F&XEELQDQG0F&XEELQGHYHORSHGPDQ\YDOLGDQGUHOLDEOHVFDOHVHJWKH
)DPLO\ ,QYHQWRU\ IRU /LIH (YHQWV DQG &KDQJHV  0F&XEELQ 3DWWHUVRQ 	 :LOVRQ   )DPLO\
+DUGLQHVV ,QGH[ 0F&XEELQ0F&XEELQ	7KRPSVRQ  HWF  ,QFRQVLVWHQWZLWK0F&XEELQDQG
0F&&XEELQ +DZOH\ YH'H+DQQ  LQGLFDWHG WKDW IDPLO\ UHVLOLHQF\ LQFOXGHV DGDSWDWLRQ RI
IDPLO\ WRVWUHVVRUV LQDSRVLWLYHZD\DQGJURZWKRI IDPLO\GHSHQGLQJRQULVNDQGSURWHFWLYHIDFWRUVDQG
FRQWH[WV$QGDOVR3DWWHUVRQH[SODLQHGWKDWDUHVLOLHQWIDPLO\¶VDGDSWDWLRQWRFULVHVDQGPDLQWDLQLQJ
LWV IXQFWLRQV ZKLFK DUH UHODWHG WR LWV FRPSHWHQFH DQG FRSLQJ VW\OH HJ PHDQLQJ RI VLJQLILFDQW ULVN
H[SRVXUHGLVWLQFWLRQVEHWZHHQIDPLO\V\VWHPFRPSHWHQFHDQGSURWHFWLYHIDFWRUV

:DOVK SRLQWHG WKDW D UHVLOLHQW IDPLO\ KDV DQ DELOLW\ WR UHFRYHU IURP DGYHUVLW\ LQ VWURQJHU DQGPRUH
UHVRXUFHIXOZD\SURSRVHGWKUHHRYHUDUFKLQJFRQVWUXFWVIDPLO\EHOLHIV\VWHPVRUJDQL]DWLRQSDWWHUQVDQG
FRPPXQLFDWLRQ SURFHVVHV ZLWK QLQH VXEFRQVWUXFWV :DOVK   7KH IDPLO\ EHOLHI V\VWHP
FRQVWUXFWLQFOXGLQJPDNLQJPHDQLQJRIDGYHUVLW\SRVLWLYHRXWORRNDQGWUDQVFHQGHQFHDQGVSLULWXDOLW\VXE
FRQVWUXFWVKDVDQYDOXDEOHSRZHUWRQRUPDOL]HDGYHUVLW\WRPDNHVHQVHRIWKHH[SHULHQFHDQGWRPLWLJDWH
WKHQHJDWLYHUHDFWLRQVRIIDPLO\PHPEHUVDQGWREXLOGDQGLQFUHDVHWKHFRQILGHQFHRIIDPLO\GXULQJWKH
FULVHV 7KH RUJDQL]DWLRQ SDWWHUQV FRQVWUXFW FRQVLVWLQJ RI IOH[LELOLW\ FRQQHFWHGQHVV DQG VRFLDO DQG
HFRQRPLF UHVRXUFHV KDV D FUXFLDO UROH WR SUHSDUH D IDPLO\ IRU PDQ\ WUDQVLWLRQV HJ GLYRUFH GHDWK
UHPDUULDJHHWFDQGWRJXLGHLQWXPXOWXRXVFKDQJHVDQGUHDUUDQJHIDPLO\VWUXFWXUH7KHFRPPXQLFDWLRQ
SURFHVVHVFRPSULVHGRIFODULW\RSHQHPRWLRQDOH[SUHVVLRQDQGFROODERUDWLYHSUREOHPVROYLQJHVSHFLDOO\
KDV DQ HVVHQWLDO UHVRXUFH LQ DGYHUVLW\ IRU IDPLO\ WR GHOLQHDWH DPELJXRXV VLWXDWLRQV WR LQGXFH RSHQ
HPRWLRQDOH[SUHVVLRQDQGHPSDWKLFEHKDYLRUVDQGWRLQFUHDVHFRRSHUDWLYHSUREOHPVROYLQJ:DOVK


7KHFRQFHSWRIWKHIDPLO\UHVLOLHQF\KDVEHHQVWXGLHGLQGLIIHUHQWSUREOHPVDQGDGYHUVLWLHV >DIDPLO\
OLYLQJZLWK FKURQLF LOOQHVV RU GLVDELOLWLHV HJ5ROODQG 5ROODQG  5ROODQG	:DOVK 
GLYRUFHGIDPLO\ HJ+HWKHUWLQJRQ	+DJDQ.HOO\	(PHU\:KLWHVLGH D IDPLO\
HQFRXQWHULQJZLWKWUDXPDHJ$JDQL/DQGDX	$JDQL/DQGDX0LWWDO	:LHOLQJ/DQGDX
	 6DXO   :DOVK  D IDPLO\ PHPEHU VXIIHULQJ ZLWK VXEVWDQFH DGGLFWLRQV HJ /DXQGD 	
*DUUHW  @  ,Q SDUDOOHO ZLWK WKHVH VWXGLHV PDQ\ SUHYHQWLYH DQG GHYHORSPHQWDO IDPLO\ UHVLOLHQF\
SURJUDPV KDYH EHHQ GHYHORSHG HVSHFLDOO\ &KLFDJR &HQWHU IRU )DPLO\ +HDOWK  GHYHORSHG DQG DSSOLHG
PDQ\IDPLO\UHVLOLHQF\SURJUDPVIRUVHULRXVDQGFKURQLFLOOQHVVGLVDELOLW\DQGORVVGLYRUFHOHVELDQDQG
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JD\ FRXSOHVZDU UHODWHG WUDXPD MRE ORVV WUDQVLWLRQ DQG HWF7KH IDPLO\ UHVLOLHQF\SURJUDPVFRQVLVW RI
SV\FKRHGXFDWLRQZRUNVKRSV FRQIHUHQFHVSHULRGLFFRQVXOWDWLRQZLWK IDPLO\ LQWHQVHIDPLO\ WKHUDS\ ,Q
SV\FKRHGXFDWLRQZRUNVKRSDQGFRQIHUHQFHVIDPLOLHVJHW LQIRUPDWLRQDERXWFULVHVPDQDJHPHQWFRSLQJ
ZLWK VWUHVVIXO HYHQWV LQ D FRQFUHWH DQG SUDFWLFDOZD\V ,Q LQWHQVH IDPLO\ WKHUDS\ IDPLOLHV DUH DVVHVVHG
ZLWKLQWKHLUVRFLRFXOWXUDOFRQWH[WWKHIDPLOLHV¶SUREOHPVDUHGHILQHGIDPLOLHV¶VWUHQJWKVDQGKRSHVDUH
UHYHDOHGFROODERUDWLYHO\  HIIHFWLYHFRSLQJPHFKDQLVPDJDLQVWSUREOHPV DUH WDXJKW  5ROODQG	:DOVK
:DOVK

$OORIWKHVHPHQWLRQHGIDPLO\UHVLOLHQF\VWXGLHVKDYHXVHGTXDOLWDWLYHPHWKRGVLQWKHLUVWXGLHV6L[EH\
 7KHUHIRUH 6L[EH\  KDV GHYHORSHG )DPLO\ 5HVLOLHQF\ 6FDOH )5$6 WR H[DPLQH IDPLO\
UHVLOLHQF\ZLWKTXDQWLWDWLYHPHWKRGV 7KHRULJLQDOYHUVLRQRI)5$6EDVHGRQ:DOVK¶VIDPLO\UHVLOLHQF\
PRGHODQGQLQHVXEFRQVWUXFWVRIKLVPRGHOFRQVLVWVRILWHPVLQFOXGLQJVL[UHYHUVHGLWHPVIRUPHGE\
/LNHUWW\SHIURPVWURQJO\GLVDJUHHWRVWURQJO\DJUHH7KHWRWDOVFRUHRIWKH)5$6FDQUDQJH
IURP WR7KHIDFWRUDQDO\VLVRI WKHRULJLQDOYHUVLRQRI)5$6GLGQRWFRQILUP:DOVK¶VQLQHVXE
FRQVWUXFWV DQG WKHRULJLQDO YHUVLRQRI)5$6ZDV UHDQDO\]HGE\GHFUHDVLQJ LWHPV DQGKLJK OHYHO RI WKH
LQWHUQDOFRQVLVWHQF\DQGUHOLDELOLW\ZDVREWDLQHG7KHVKRUWHQHGYHUVLRQRI)5$6KDVLWHPVLQFOXGLQJ
UHYHUVHLWHPVIRUPHGE\/LNHUWW\SH7KHWRWDOVFRUHRIWKH)5$6FDQUDQJHIURPWR$QGWKH
VKRUWHQHGYHUVLRQRI)5$6FRPSULVHVRIVL[IDFWRUVIDPLO\FRPPXQLFDWLRQDQGSUREOHPVROYLQJXWLOL]LQJ
VRFLDODQGHFRQRPLFUHVRXUFHVPDLQWDLQLQJDSRVLWLYHRXWORRNIDPLO\FRQQHFWHGQHVVIDPLO\VSLULWXDOLW\
DELOLW\ WRPDNHPHDQLQJRIDGYHUVLW\7KHVKRUWHQHGYHUVLRQRI)5$6VXEFRQVWUXFWV¶ IDFWRU ORDGLQJ LV
 IRU IDPLO\ FRPPXQLFDWLRQ DQG SUREOHP VROYLQJ  IRU XWLOL]LQJ VRFLDO DQG HFRQRPLF
UHVRXUFHV  IRU PDLQWDLQLQJ D SRVLWLYH RXWORRN   IRU IDPLO\ FRQQHFWHGQHVV  IRU
IDPLO\VSLULWXDOLW\ IRUDELOLW\WRPDNHPHDQLQJRIDGYHUVLW\7KHVKRUWHQHGYHUVLRQRI)5$6KDV
Į WRWDOUHOLDELOLW\IRUIDPLO\FRPPXQLFDWLRQDQGSUREOHPVROYLQJIRUXWLOL]LQJVRFLDODQG
HFRQRPLFUHVRXUFHVIRUPDLQWDLQLQJDSRVLWLYHRXWORRNIRUIDPLO\FRQQHFWHGQHVVIRUIDPLO\
VSLULWXDOLW\ IRUDELOLW\ WRPDNHPHDQLQJRIDGYHUVLW\ DQGDJRRGFRQFXUUHQWFULWHULRQYDOLGLW\ZLWK
WKUHH ZHOO NQRZQ VFDOHV >  IRU )DPLO\$VVHVVPHQW 'HYLFH  )$'  (SVWHLQ %DOGZLQ	%LVKRS
IRU)DPLO\$VVHVVPHQW'HYLFH )$'(SVWHLQ%DOGZLQ	%LVKRS 3HUVRQDO
0HDQLQJ,QGH[5HNHU	)U\5HNHU@

+RZHYHU LW ZDV VHHQ WKDW WKH WZR IDFWRUV >WKH IDPLO\ FRQQHFWHGQHVV   DQG WKH IDPLO\
VSLULWXDOLW\@KDYHORZLQGLYLGXDOLWHPIDFWRUORDGLQJDQGIDPLO\FRQQHFWHGQHVV&URQEDFKDOSKD
OHYHODUHQRWTXLWHKLJKFRPSDULQJZLWK WKHRWKHU IDFWRUVRI WKH VFDOH WKH WRWDO UHOLDELOLW\DQG  WKH WRWDO
LQWHUQDO FRQVLVWHQF\ RI VKRUWHQHG YHUVLRQ RI )5$6ZDV YHU\ KLJK OHYHO IRU XVLQJ LQ UHVHDUFK DUHD DQG
FOLQLFDOVHWWLQJV)XUWKHUPRUHWKHUHDUHPDQ\VWXGLHV%XFKDQDQ3OXPEXWLOL]HG)5$6IRU
WKHLU VWXGLHV 7KXV WKH DLP RI WKLV UHVHDUFK LV WR DGDSW WR )5$6 LQWR 7XUNLVK DQG WR H[DPLQH LWV
SV\FKRPHWULFSURSHUWLHV
2. Methods  
 3DUWLFLSDQWV
$GDSWDWLRQ RI VKRUWHQHG YHUVLRQ RI )5$6 ZDV H[HFXWHG RQ WZR VDPSOHV 7KH ILUVW JURXS ZDV 
(QJOLVK ODQJXDJHVSHFLDOLVW ZHUHIHPDOHPDOH  DQG WKHPHDQDJHRI WKHPZDV
 VG    /DQJXDJHZDV H[HFXWHG RQ WKLV JURXS7KH VHFRQG JURXSZDV  XQLYHUVLW\ VWXGHQWV
ZHUHIHPDOHDQGZHUHPDOHIURP6DNDU\D8QLYHUVLW\(GXFDWLRQDO'HSDUWPHQWV
LQ7XUNH\7KHPHDQ DJH RI WKH SDUWLFLSDQWVZDV  VG  ,Q WKLV VWXG\ FRQVWUXFW YDOLGLW\ DQG
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LQWHUQDO FRQVLVWHQF\ UHOLDELOLW\ FRHIILFLHQWVZHUH FDOFXODWHG DFFRUGLQJ WR GDWD REWDLQHG IURP WKH VHFRQG
JURXS
 0HDVXUH
)DPLO\5HVLOLHQF\6FDOH)DPLO\UHVLOLHQF\ZDVPHDVXUHGXVLQJWKH)DPLO\5HVLOLHQF\6L[EH\
$GDSWDWLRQRI7XUNLVKYHUVLRQRIWKLVVFDOHZDVGRQHE\.D\DDQG$UÕFÕ7KLVVFDOHLVDLWHP
VHOIUHSRUWLQYHQWRU\HJ2XUIDPLO\LVIOH[LEOHWRGHDOZLWKWKHXQH[SHFWHGDQGHDFKLWHPZDVUDWHGRQ
DSRLQWVFDOH  VWURQJO\GLVDJUHHWR VWURQJO\DJUHH,WHPVDUHUHYHUVHGVFRUHGDQG
WKH WRWDO   VFRUHV UDQJHG IURP  WR  ZLWK KLJKHU VFRUHV LQGLFDWLQJ KLJKHU IDPLO\ UHVLOLHQF\ 7KH
LQWHUQDOFRQVLVWHQF\UHOLDELOLW\FRHIILFLHQW ZDV $QGWKUHHZHOONQRZQVFDOH VFDOHV> IRU)DPLO\
$VVHVVPHQW'HYLFH  )$' (SVWHLQ%DOGZLQ	%LVKRS   IRU )DPLO\$VVHVVPHQW'HYLFH
)$'(SVWHLQ%DOGZLQ	%LVKRS3HUVRQDO0HDQLQJ,QGH[5HNHU@KDYHD
JRRGFRQFXUUHQWFULWHULRQYDOLGLW\ZLWK)5$66L[EH\
 3URFHGXUHV
7UDQVODWLRQ RI WKH VKRUWHQHG YHUVLRQ RI )5$6 LQWR 7XUNLVK ZDV EDVHG RQ WKH UHFRPPHQGDWLRQV RI
6L[EH\  3ULPDULO\ WKUHH VSHFLDOLVWV ZKR ZHUH D QDWLYH 7XUNLVK VSHDNHU DQG KDYH IOXHQW (QJOLVK
WUDQVODWHG (QJOLVK YHUVLRQ LQWR 7XUNLVK 'LVFUHSDQFLHV EHWZHHQ RULJLQDO YHUVLRQ DQG LQLWLDO WUDQVODWLRQV
ZHUH DGGUHVVHG FRQWURYHUVLDO LWHPV ZHUH GHWHUPLQHG DQG QHFHVVDU\ PRGLILFDWLRQV ZHUH GRQH ZLWK WKH
DVVLVWDQFHRI WKUHH LQGHSHQGHQW WUDQVODWRUV7KHQ WKHFRPSOHWHG7XUNLVKYHUVLRQDQGRULJLQDOYHUVLRQRI
)5$6ZDVH[HFXWHGE\WKLUW\(QJOLVKODQJXDJHVSHFLDOLVWVZKRZHUHEOLQGHGWRWKHRULJLQDOVFDOHDQGWKH
REMHFWLYHRIWKHVWXG\,QSDUDOOHOZLWKWKLVODQJXDJHHTXLYDOHQF\RIWKHVFDOHDQGWKHFRUUHODWLRQVEHWZHHQ
7XUNLVKDQG(QJOLVKIRUPVZHUHDWWDLQHGZLWKDKLJKFRUUHODWLRQ7KHVHUHVXOWVFRQILUPWKDW7XUNLVKDQG
(QJOLVKIRUPVRIWKHVKRUWHQHG)5$6PLJKWEHUHJDUGHGHTXLYDOHQW ,QDGGLWLRQWRWKLV WKHYDOLGLW\DQG
UHOLDELOLW\ ZHUH H[DPLQHG ZLWK WKH DVVLVWDQFH RI WKH VHFRQG JURXS SDUWLFLSDQWV RI WKH VWXG\ 7KH
SHUPLVVLRQRIVHFRQGJURXSSDUWLFLSDWLRQVZDVDWWDLQHGIURPFKLHIRIGHSDUWPHQWV$OOSDUWLFLSDQWVZHUH
YROXQWDU\LQWKHUHVHDUFKDQGZHUHLQIRUPHGDERXWSXUSRVHVRIWKHVWXG\6HOIUHSRUWTXHVWLRQQDLUHVZHUH
DGPLQLVWHUHGLQDTXLHWFODVVURRPVHWWLQJDQGSDUWLFLSDQWVµFRQILGHQWLDOLW\DQGDQRQ\PLW\ZHUHDVVXUHG,Q
WKLV VWXG\ FRQILUPDWRU\ IDFWRU DQDO\VLV &)$ZDV H[HFXWHG WR FRQILUP WKH RULJLQDO VFDOH¶V VWUXFWXUH LQ
7XUNLVKFXOWXUH$OVRLQWHUQDOFRQVLVWHQF\UHOLDELOLWLHVDQGLWHPDQDO\VLVRIWKHVKRUWHQHG7XUNLVKYHUVLRQ
RI)5$VZHUHH[DPLQHG'DWDZHUHDQDO\]HGXVLQJ/,65(/DQG6366SDFNDJHSURJUDP
3. Results  
/DQJXDJHHTXLYDOHQFH

/DQJXDJH HTXLYDOHQFH VWXG\ GHPRQVWUDWHG WKDW FRUUHODWLRQV EHWZHHQ 7XUNLVK DQG (QJOLVK IRUPV RI
VKRUWHQHGYHUVLRQRI)5$6ZHUHKLJK  IRU HQWLUH VFDOH  IRU IDPLO\ FRPPXQLFDWLRQ DQGSUREOHP
VROYLQJ  IRUXWLOL]LQJVRFLDODQGHFRQRPLFUHVRXUFHV IRUPDLQWDLQLQJDSRVLWLYHRXWORRN IRU
IDPLO\FRQQHFWHGQHVVIRUIDPLO\VSLULWXDOLW\IRUDELOLW\WRPDNHPHDQLQJRIDGYHUVLW\





516   Mehmet Kaya and Neslihan Arici /  Procedia - Social and Behavioral Sciences  55 ( 2012 )  512 – 520 
5HOLDELOLW\

)RUUHOLDELOLW\VWXGLHVRI WKH7XUNLVKYHUVLRQRIVKRUWHQHG)5$6&URQEDFK¶V$OSKD LQWHUQDOFRQVLVWHQF\
FRHIILFLHQWZHUHXVHG7KH&URQEDFK¶V$OSKDLQWHUQDOFRQVLVWHQF\FRHIILFLHQWIRUWKHHQWLUHVFDOHZDV

&RQVWUXFW9DOLGLW\

&RQILUPDWRU\ IDFWRU DQDO\VLV GHPRQVWUDWHG WKDW WKH PRGHO ZDV ZHOO ILW $OVR &KL6TXDUH YDOXH
[GHJUHHRIIUHHGRP 1 ZKLFKZDVIRXQGWREHVLJQLILFDQWIRUWKHDGDSWDWLRQRIWKHPRGHO
7KH JRRGQHVV RI ILW LQGH[ YDOXHV RI WKH PRGHO ZHUH 506($  &),  ,),  *), 
$*), 6505 ,QWKHIDFWRUDQDO\VLVIDFWRUVZDVIRXQGDVWKHRULJLQDOVKRUWHQHGYHUVLRQRI
)5$6$QGWZRIDFWRUVWKHIDPLO\FRQQHFWHGQHVVDQGWKHIDPLO\VSLULWXDOLW\KDYHORZLQGLYLGXDOLWHP
IDFWRUORDGLQJDVWKHRULJLQDOVKRUWHQHGYHUVLRQRI)5$67KHIDFWRUORDGLQJVIRUHQWLUHVFDOHUDQJHGIURP
WRIRUIDPLO\FRPPXQLFDWLRQDQGSUREOHPVROYLQJUDQJHGIURPWRIRUXWLOL]LQJVRFLDODQG
HFRQRPLFUHVRXUFHVUDQJHGIURPWRIRUPDLQWDLQLQJDSRVLWLYHRXWORRNUDQJHGIURPWR
IRUDELOLW\WRPDNHPHDQLQJRIDGYHUVLW\UDQJHGIURPWR)DFWRUORDGVRILWHPVEHORQJLQJ7XUNLVK
YHUVLRQRIVKRUWHQHG)5$6DUHSUHVHQWHGLQ)LJXUH
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F 1
F 6 
F 7
F8
F 14
F 15
F 16
8WLOL]LQJVRFLDODQG
HFRQRPLFUHVRXUFHV
.34 
.56 
F 10
F 17
F 18
F 19
F 20
F 23 
F 24
F 28
F 26
F 27
F 25
F 29
F 30
F 40
F 41
F 46
F 48
F 52
F 53
F 54
K 8
F 11
F 19
F 31
F 32
F 38
F 39
F 43
F 49
F13
.34 
.54 
. 60 
.64 
.60 
.51 
.65 
.30 
.17 
.38 
.67 
.65 
.72 
.58 
.58 
.57 
.57 
.55 
.46 
.48 
.48 
.56 
.56 
.60 
.59 
.41 
.35 
.20 
.54 
.59 
.52 
.47 
.48 
.42 
.53 
F13 
F 51
F22
F 34
F 36
F 21
F3
F 4
F 5
0DLQWDLQJDSRVLWLYH
RXWORRN.59 
.54 
.59 
.56
.45
.62
$ELOLW\WRPDNH
PHDQLQJRIDGYHUVLW\.74
.38
30
.9
4 
)DPLO\
FRPPXQLFDWLRQDQG
SUREOHPVROYLQJ
.6
0 .5
7 
.5
7 
.3
7 
)LJXUH)DFWRUORDGLQJVIRUWKHVKRUWHQHGYHUVLRQRI)5$6

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
$VDERYHLWZDVVKRZHGWKDWWKHIDFWRUVDUHIDLUO\FRUUHODWHGZLWKHDFKRWKHU7KHFRUUHODWLRQEHWZHHQ
IDPLO\ FRPPXQLFDWLRQ DQG SUREOHP VROYLQJ DQG XWLOL]LQJ VRFLDO DQG HFRQRPLF UHVRXUFHVZHUH 7KH
FRUUHODWLRQEHWZHHQ IDPLO\FRPPXQLFDWLRQDQGSUREOHPVROYLQJDQGPDLQWDLQLQJSRVLWLYHRXWORRNZHUH
7KHFRUUHODWLRQEHWZHHQIDPLO\FRPPXQLFDWLRQDQGSUREOHPVROYLQJDQGDELOLW\WRPDNHPHDQLQJRI
DGYHUVLW\ZHUH7KHFRUUHODWLRQEHWZHHQXWLOL]LQJVRFLDODQGHFRQRPLFUHVRXUFHVDQGDELOLW\WRPDNH
PHDQLQJ RI DGYHUVLW\ ZHUH   7KH FRUUHODWLRQ EHWZHHQ XWLOL]LQJ VRFLDO DQG HFRQRPLF UHVRXUFHV DQG
PDLQWDLQLQJSRVLWLYHRXWORRNZHUH7KHFRUUHODWLRQEHWZHHQPDLQWDLQLQJSRVLWLYHRXWORRNDQGDELOLW\
WRPDNHPHDQLQJRIDGYHUVLW\ZDV
4. Discussion and Conclusion 
7KH DLPRI WKLV UHVHDUFK LV WR DGDSW WKH VKRUWHQHG YHUVLRQ RI )5$6  WR7XUNLVK DQG WR H[DPLQH LWV
SV\FKRPHWULFSURSHUWLHV5HVXOWVRI ODQJXDJHHTXLYDOHQF\VKRZHGWKDW WKHFRUUHODWLRQVEHWZHHQ7XUNLVK
DQG (QJOLVK IRUPV ZHUH KLJK 7KHVH UHVXOWV FRQILUP WKDW 7XUNLVK DQG (QJOLVK IRUPV RI WKH VKRUWHQHG
YHUVLRQRI)5$6PLJKWEHUHJDUGHGHTXLYDOHQW,QWKLVVWXG\WKHIDFWRUVWUXFWXUHRIWKH7XUNLVKYHUVLRQRI
VKRUWHQHG)5$6ZDVH[DPLQHGYLDFRQILUPDWRU\IDFWRUDQDO\VHV7KHFRQILUPDWRU\IDFWRUDQDO\VLVVKRZHG
WKDWWKHIDFWRULDOPRGHORI)5$6WKDWFRQVLVWVRIIDFWRUVZHUHDWDQDFFHSWDEOHGHJUHHRIJRRGQHVVRIILW
IRU7XUNLVKVDPSOH +X	%HQWOHU7KH LQWHUQDOFRQVLVWHQF\RI WKH IDFWRUVRI7XUNLVKYHUVLRQRI
VKRUWHQHG )5$6 VKRZHG DFFHSWDEOH UHOLDELOLW\ ,Q FRQVLVWHQW ZLWK WKHVH ILQGLQJV 7XUNLVK YHUVLRQ RI
VKRUWHQHG )5$6 FDQ EH WHUPHG DV D YDOLG DQG UHOLDEOH LQVWUXPHQW WKDW FRXOG EH XVHG LQ ILHOGV RI LQ
SV\FKRORJ\
4. Limitation and Implication 
7KHOLPLWDWLRQRIWKLVVWXG\ZDVWKHUHOLDQFHRQVHOIUHSRUWPHDVXUHV$OVRWKHVDPSOHSUHVHQWHGKHUHLV
OLPLWHG WR XQLYHUVLW\ VWXGHQWV ZKLFK PDNHV WKLV VWXG\ TXHVWLRQDEOH ZKHWKHU WKH ILQGLQJV FDQ EH
JHQHUDOL]HGWRGLIIHUHQWDJHRUVWXGHQWJURXSV7KHUHIRUHH[DPLQDWLRQRIWKHIDFWRUVWUXFWXUHRIVKRUWHQHG
YHUVLRQRI)5$6IRUWDUJHWLQJRWKHUSRSXODWLRQVVKRXOGEHPDGH
$QRWKHUOLPLWDWLRQRIVWXG\ZDVWDNLQJ WRWDOLWHPVZLWKVL[IDFWRUVDOWKRXJKWRWDOLWHPVZLWKIRXU
IDFWRUVZHUHIRXQGYDOLGDQGUHOLDEOH7KXVIXUWKHUVWXGLHVVKRXOGXVHWRWDOLWHPVRI)5$6
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